a b s t r a c t
Psychotic major depression (PMD) is associated with deficits in verbal memory as well as other cognitive impairments. This study investigated brain function in individuals with PMD during a verbal declarative memory task. Participants included 16 subjects with PMD, 15 subjects with non-psychotic major depression (NPMD) and 16 healthy controls (HC). Functional magnetic resonance imaging (fMRI) data were acquired while subjects performed verbal memory encoding and retrieval tasks. During the explicit encoding task, subjects semantically categorized words as either ''man-made'' or ''not manmade.'' For the retrieval task, subjects identified whether words had been presented during the encoding task. Functional MRI data were processed using SPM5 and a group by condition ANOVA. Clusters of activation showing either a significant main effect of group or an interaction of group by condition were further examined using t-tests to identify group differences. During the encoding task, the PMD group showed lower hippocampus, insula, and prefrontal activation compared to HC. During the retrieval task, the PMD group showed lower recognition accuracy and higher prefrontal and parietal cortex activation compared to both HC and NPMD groups. Verbal retrieval deficits in PMD may be associated with deficient hippocampus function during encoding. Increased brain activation during retrieval may reflect an attempt to compensate for encoding deficits.
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Introduction
Depression can be regarded as a heterogeneous condition, likely consisting of various subtypes associated with family psychiatric history, cognitive profiles and clinical features (Keller et al., 2007; Carragher et al., 2009) . It has been estimated that 1 in 6 individuals with major depression also demonstrate psychotic features (psychotic major depression; PMD) (Johnson et al., 1991; Parker et al., 1992; Ohayon and Schatzberg, 2002) . Nosological data have emerged since the early 1980s suggesting PMD and non-psychotic major depression (NPMD) are, indeed, separate subtypes of depression (Keller et al., 2007) . PMD is associated with greater duration and severity of symptoms compared to NPMD (Nelson and Charney, 1981; Rothschild et al., 1989; Fleming et al., 2004; Keller et al., 2006; Maj et al., 2007) . Additionally, individuals with PMD show greater cognitive deficits in verbal memory, attention and executive functioning compared to NPMD (Basso and Bornstein, 1999; Schatzberg et al., 2000; Fleming et al., 2004; Gomez et al., 2006) . A recent functional brain imaging study (Garrett et al., 2011) identified aberrant working memory networks in PMD compared to NPMD and healthy control (HC) groups.
Several studies have identified verbal memory deficits in PMD (Schatzberg et al., 2000; Fleming et al., 2004; Hill et al., 2004; Gomez et al., 2006; Zanelli et al., 2010) . Two recent studies suggest that impaired encoding of verbal memory may be responsible for recognition memory deficits in PMD (Gomez et al., 2006; Zanelli et al., 2010) . Similarly, a review of verbal declarative memory studies in schizophrenia concluded that deficits occur primarily during encoding, and are likely to involve prefrontal-hippocampal circuits (Cirillo and Seidman, 2003) . It is possible that deficits in similar brain circuits during encoding underlie verbal memory deficits in PMD as well.
The hippocampus is heavily resourced during verbal declarative memory encoding (Schacter and Wagner, 1999; Menon et al., 2002; Greicius et al., 2003; Parsons et al., 2006; Spaniol et al., 2009 ) and, to a lesser extent, during verbal declarative memory retrieval (Spaniol et al., 2009 
